Simultaneous detection of monoamine and purine molecules using high-performance liquid chromatography with a boron-doped diamond electrode.
A recently available boron-doped diamond (BDD) working electrode has been developed for use with high-performance liquid chromatography (HPLC) to aid in the detection of molecules with high redox potentials. In this work, we developed a method using a commercially available BDD working electrode for detecting neurotransmitters from two different families with large oxidation potential differences, namely, dopamine (DA) and adenosine (Ado). Hydrodynamic voltammograms were constructed for DA and Ado, and the optimal potentials for the detection of DA and Ado were determined to be +740 and +1200 mV versus a palladium reference electrode, respectively. A working potential of +840 mV was chosen, and the detection range achieved with the BDD electrode for DA and Ado was from low nanomolar to high millimolar levels. To determine the practical function of the BDD electrode, tissue content was analyzed for seven monoamine and two purine molecules, which were resolved in a single run in less than 28 min. Our results demonstrate that the BDD electrode is sensitive and robust enough to detect monoamine and purine molecules from frontal cortex and striatal mouse samples. Using a BDD electrode opens the possibility of exploring multiple classes of neurotransmitters in a single run using electrochemical detection to probe their interactions.